Preface This monograph deals with the theory of linear ordinary differential operators of arbitrary order. Unlike treatments which focus on spectral theory, our treatment centers on the construction of special eigenfunctions (generalized Jost solutions) and on the inverse problem: the problem of reconstructing the operator from (minimal) data associated to the special eigenfunctions. In the second order case this program includes spectral theory and is equivalent to quantum mechanical scattering theory; the essential analysis involves only the bounded eigenfunctions. For higher order operators, although bounded eigenfunctions are again sufficient for spectral theory and quantum scattering theory, they are far from sufficient for a successful inverse theory.
The inverse theory which we develop is motivated by its applications to nonlinear wave equations in the spirit of KdV, although we feel that it is also of intrinsic interest for the theory of ordinary differential equations. Applications to spectral theory and quantum mechanical scattering theory, in addition to nonlinear wave equations, are included. For z G Efc U Efc+i and e > 0, set
where the integral on Efc runs from 0 to oc and the integral on E^+i runs from oo to 0. Differentiating with respect to z and using (A.2)', we obtain Then, for 0 < j < N and fixed e > 0,
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Using (A.3), we find that, for fixed e > 0, The second and third terms are dominated by 77, by (A.8) and (A.9). Moreover, (A.8) and (A.9) also imply that |(d%, m /d^')(0)| < 2r? for 0 < j < N -1, by (A.2)', so the first term is also dominated by rj.
• REMARK A. 10. Requiring (A.3) for all j > 0 is clearly too much. It is enough that 0{z) be C N+1 and that (A.3) hold for 0 < j < N + 1.
APPENDIX B
Some Formulas
Here we collect some useful algebraic formulas. When some indication of the derivation is given at the first appearance of the formula, we cite that appearance. Otherwise we give a derivation here. in view of (B.8) this need only be established for z G Eo = -iR+ and ZGEJ. Now the ordering of roots in fiy+n = -fiy is the opposite of the ordering in Hy, so RTTOR = 7r n and R-K\R = 7r n+ i = 7r n _i, as desired.
in fact, the product on the right is a permutation matrix which converts (vertical vectors) from the Qj ordering to the fij+ n = -fij ordering, which is opposite. The other product is the inverse, and R~x = R. The next identity refers to the global order operators introduced in Definition 38.22. 
